# # 



2000/12/25 V 

CLAIMS 




1. A chromatographic quantitative measurement apparatus for 
measuring concentrations of^it least one analyte contained in liquid sample, 
comprising: 

a chromatography Atrip with a plurality of reaction areas, each of said 
plurality of reaction /a£eas retaining binding reagent that can take on 
coloration by a specific reaction with said at least one analyte; and 
coloration level measuring means to conduct quantitative 
measurement with iyumerical expression on coloration level of at least two or 
more reaction areas/out of said plurality of reaction areas, 

wherein saicy coloration level measuring means have a function of 
conducting at least /one measurement of an optical measurement and an 
image measurement of said coloration level of the coloration that occurs in the 
15 specific reaction between said binding reagent and said analytes. 

2. The/ chromatographic quantitative measurement apparatus ac- 
cording to Claim 1, further comprising a computation processing device, said 
computation processing device having a computation process for processing 

20 measuremenuresult of said coloration level and deriving the concentration of 
said analytespn the numerical expression. 

3. / The chromatographic quantitative measurement apparatus ac- 
cording to Claim 1, 

25 wherein said chromatographic strip includes a sheet-like solid sup- 

port and at least one reactive layer superimposed on said support, 

/wherein said reactive layer has said plurality of reaction areas dis- 
posed oiji said reactive layer uniformly; 

wherein said reactive layer has wettable materials that can be mois- 
30 tened ]5vith said liquid sample; 

wherein said binding reagent is contained in said wettable materials; 
wherein said binding reagent reacts with substance containing said 
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analytes to undergo coloration reaction; and/ 

said coloration level measuring means to have coloration condition meas- 
ured over said plurality of reaction area^disposed on said reaction layer uni- 
formly. 

5 

4. The chromatographic quantitative measurement apparatus ac- 
cording to Claim 1, 

wherein said chromatographic strip includes a sheet-like solid sup- 
port, a test sample loading area, a/ labeling reagent holding layer, at least one 
10 reactive layer and absorption layer, 

wherein said labeling reagent holding layer, at least one reactive 
layer and absorption layer are, respectively, disposed on said support; 

wherein said reactive layer has said plurality of reaction areas; and 
wherein said liquid sample passes through said test sample loading 
15 area, said labeling reagent holding layer, said reactive layer and said absorp- 
tion layer successively in this order. 

5. ^e chromatographic quantitative measurement apparatus ac- 
^ cording to Claim 1, 

20 wherein\said plurality of reaction areas includes at least one reaction 

area of a pluraHtyvof dot-like areas and a plurality of spots-like shaped 
reaction areas; and \ / 

wherein said coloration level measuring means measures a coloration 
level of said at least one reaf69on areas. 

/ \A 

6. The chromatographic/quantitative measurement apparatus ac- 
cording to Claim 1, / \\, 

wherein sjaid chromatographic strip includes at least one reactive 
layer ; and 

30 wherein /said pluralities of faction areas are disposed all over said 

reactive layer. 
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7. The chromatographic quantitative measurement apparatus ac- 
cording to Claim 1, 

wherein said qfoomatographic strip includes at least one reactive 

layer; 

wherein said/reactive layer has wettable materials to allow said liquid 
sample to be moistened; 

wherein said binding reagent is contained in said wettable materials; 

wherein paid plurality of reaction areas are disposed all over said re- 
active layer; anc 

wherein a concentration of said binding reagent in said wettable 



T 



materials are consistent in all areas of said plurality of reaction areas. 



8. The chromatographic quantitative measurement apparatus ac- 
cording to Claim 1, 

where in said coloration level measuring means includes at least one 
device selectee from the group consisting of a device to read an absorption 
signal corresponding to said coloration, a device to read a reflection signal of 



said coloration 



\ 



and an image analyzing device equipped with CCD. 



20 9. r rhe chromatographic quantitative measurement apparatus ac- 

cording to Claim 1, 

wherein said chromatographic strip further includes a labeling rea- 



gent holding la; 

wherein 
25 bonding with at le 
wherein 




eling reagent layer has labeling reagent capable of 
of saidanalytes and said binding reagent; and 
coloration/ occurs by bonding reaction between said 



binding reagent and said labeled reagent. 

\ 

10. ^Ehe chromatographic quantitative measurement apparatus ac- 



30 cording to Claim 1, 

wherein said 



chroi 



port and a plurality ofwett 



tatographic strip includes a sheet-like solid sup- 
tble materials disposed on said support; 
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wherein said plurality of wettajfte materials can be moistened with 
said liquid v sample; 

wherein said plurality of wett&ble materials have, respectively, a test 
sample loading^area, labeling reagem holding layer, at least one reactive layer, 
5 and an absorption layer, which are/ formed parallel on a surface of said sup- 
port; 

wherein said Veactive lay£r has said plurality of reaction areas; and 
wherein said liquid sample passes through said test sample loading 
area, said labeling reagent holding layer, said reactive layer and said absorp- 
10 tion layer successively in this order. 



11. The chromatographic quantitative measurement apparatus ac- 
cording to Claim TO, j 

wherein said plurality of reaction areas have a plurality of spots; and 
15 wherein S£ad coloration level measuring means carries out quantita- 

tive measurement of melioration level of said plurality of spots. 

The chromMOCTaphic quantitative measurement apparatus ac- 
cording to Claim 10, 

20 wherein said' plp^gjk^ of reaction areas are formed all over said reac- 

tive layer; and j 

wherein said coloiktion level measuring mean carries out quantita- 

| \ 

tive measurement of the coloration level of said reactive layer. 

/ \ 

25 13. chromatographic quantitative measurement apparatus ac- 

cording to Claim 10, 

wherein/s^id plurality of reaction areas are formed all over said reac- 
tive layer; / 

wherein a concentration of said binding reagent is consistent all over 

j 

30 said reactive layer; and 

wherein said colorattcm level measuring means carries out quantita- 
tive measurement of the coloration level of said reactive layer. 
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14. The chromatographic quantitative measurement apparatus ac- 
cording to Claim 10, 

wherein said labeiMk reagent holding layer has labeling reagent ca- 
5 pable of forming a bond v$)ralj least one selected from said analytes and said 
binding reagent; and 

wherein said coloration occurs by bonding reactions between said 
binding reagent and said labeling reagent. 

10 15. A method of chromatographic quantitative measurement to meas- 

ure a concentration of at lea^t one analyte contained in liquid sample, com- 
prising the steps of: 

(a) providing a chromatographic strip that has a plurality of reaction 
areas immobilizing a binding reagent capable of forming a specific bond 

15 with at least one analj 

(b) moistening said chrbmatographic strip moistened with liquid sample 
containing said analvtes, and bringing a substance containing said ana- 
lytes into contact with said binding reagent; and 

(c) measuring a condition of coloration in at least two reaction areas 
20 of said plurality/ of reaction areas, said coloration being taken 

on by specific bond between said binding reagent and said analytes, said 
coloration tieing measured by way of at least one measurement of 
an optical measurement and an image measurement, and deriving by 
computation a concentration in a numerical expression by subjecting a 
25 foregoing measurement result to computation processing. 

/■■ 

16. The method of chromatographic quantitative measurement ac- 
cording to Claimjl5, 

wherein/said chromatographic strip has wettable materials; 
30 wherein' said binding reagent is immobilized in said wettable materi- 

als; and 

wherein in said step (b), while said liquid sample passes through 
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said wettable materials, /said substance containing said analytes reacts with 
said binding reagent, and said coloration occurs. 



17. The method of chromatographic quantitative measurement ac- 
5 cording to Claim 15, I 

wherein said chromatographic strip has at least one reactive layer; 
wherein said plurality /of reaction areas are formed on said reactive 
layer in spots-like topolog^ 

wherein said condmor 
10 measured with the numerical 



of coloration of said spots-like topology is 
expression in said step (c). 



18. The methocj of chromatographic quantitative measurement ac- 
— eofcfing to Claim 15, 

/ wherein each/ of said binding reagents contained in said plurality of 
IS ^reaction areas has yclentical binding reagent. 

^ ( 

19. The method of chromatographic quantitative measurement ac- 
cording to Claim 15, 



wherein said chrom 
wherein said plurality 



layer. 




aphic strip has at least one reactive layer; and 
reaction areas are formed all over said reactive 



20. The method of chromatographic quantitative measurement according 
to Claim 15, 

25 wherein said chromatographic strip has wettable materials; 

wherein said binding reagent is immobilized in said wettable materials; 

and 

/ 

/ wherein a concentration of said binding reagent in said wettable mate- 

^} rials is identical throughout elQ of said plurality of reaction areas. 
30 



21. The method of chromatographic quantitative measurement ac- 
cording to Claim 15, / 
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wherein said chromatographic strip has a sheet-like solid support 
and a plurality of wettahle materials d/sposed on said support; 

wherein said plurality of wettable materials can be moistened with said 
liquid sample; / 

wherein said plurality of wettable materials have, respectively, a test 
sample loading area, a labeling reagent holding layer, at least one reactive 
layer and an absorption layer that /are all disposed parallel on a surface of said 
support; / 

wherein said reactive layer has said plurality of reaction areas; 

wherein said liquid sample passes through said test sample loading 
area, said labeling reagent holding layer, said reactive layer and said 
absorption layer successively in this order; 

wherein said labeling reagent holding layer has labeling reagent capa- 
ble of forming bond with at /least one selected from said analytes and said 
binding reagent; and / 

wherein said coloration occurs by bonding reaction occurring between 
said binding reagent and said labeling reagent. 

22. A chromatographic strip for measuring a concentration of at least 
one analyte contained in liquid sample by conducting at least one measure- 
ment selected from optical measurement and image measurement, com- 
prising: / 

wettable materials that can be moistened with liquid sample; and 
binding reagent put in said wettable materials, 

wherein said binding reagent has a nature capable of taking on a colora- 
tion as a result of specific reaction with substance that contains said ana- 
lytes; and / 

wherein said binding reagent is contained in said wettable materials 
uniformly. / 

23. The chromatographic strip according to Claim 22, 

wherein said wettable materials has a test sample loading area, a 
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labeling reagent holding layer/ at least one reactive layer and an absorption 
layer; 

wherein said reactive l&yer has a plurality of reaction areas, each of said 
plurality of reaction areas containing said binding reagent; and 

wherein said liquid sample is allowed to pass through said test sample 
loading area, said labeling reagent holding layer, said reactive layer and said 
hsorption layer successively in this order. 




24. The chromatographic strip according to Claim 23, 
10 wherein sai&plurality of reaction areas have a plurality of spots; and 

. ' wherein colora^on level of each of said plurality of spots is allowed to 

be measured quantitati^m^by conducting at least one measurement of said 
optical measurement andjgain image measurement. 

15 25. The chromatographi^vstrip according to Claim 23, 

wherein said wettable matj&S&ls has at least one reactive layer; and 



wherein said plurality of rea< 

layer. 



m areas are formed all over said reactive 



20 26. The chromatographic strip according to Claim 23, 

wherein a concentration/of said binding reagent in said wettable mate- 
rials is consistent throughout all areas of said plurality of reaction areas. 

27- The chromatographic strip according to Claim 22, 
1 25 wherein said plurality of wettable materials can be moistened with said 

liquid sample; / 

wherein said plurality of wettable materials have, respectively, a test 
sample loading area, labeling reagent holding layer, at least one reactive layer 
)\ and absorption layer that are all formed parallel on a surface of said support; 
30 wherein said reactive layer has said plurality of reaction areas; 

wherein said liquid sample passes through said test sample loading 
area, said labeling reagent holding layer, said reactive layer and said ab- 
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sorption layer successively in this order; and 

wherein said labeling /reagent holding layer has labeling reagent 
capable of forming bond witK at least one selected from said analytes and said 
binding reagent, and said / coloration occurs by bonding reaction occurring 
between said binding reagent and said labeling reagent. 



28. The chromatographic strip according to Claim 23, 
wherein said plurality of reaction areas is disposed all over said reactive 
layer in a uniformly dispersed manner. 
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